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| Goals

* Obtain a greater understanding of the
processes and loads that govern
contamination in the Passaic

 Understand the distribution of
contaminants as it relates to these
processes




Geochemical Model Framework
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Initial Objectives

* Develop components of a Conceptual
Site Model

— Examine sediment stability

— Examine major contaminant
distributions

» Guide future sampling locations




Sediment Deposition and
Stability




' Sediment Stability

Deposition Rate
Indicators
Cs-137 and Pb-210

Bathymetric
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Bathymetric Survey Evaluation
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Bathymetric Comparison: RM 2.83

Bathymetry Comparison - Mile 2.83
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Bathymetric Variation Map
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Radionuclide Analysis

* Cs-137 and Pb-210 (as Po-210) exist for
nearly 100 cores collected in 1995

* Core profiles reflect a range of
conditions from rapid deposition to the
absence of sedimentation

* Cs-137 and Pb-210 yield similar rates
of accumulation within a core
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Ideal Pb-210 Profile
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Depositional Site
Location 239, 1995:.
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Non-depositional Site
Location 189, 1995: RM 4.47
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Disturbed Site
Location 206, 1995: RM 4.5

log [Pb-210, pCi/gram]

—0—Pb-210
AN— Cs-137

Disturbance

1000 1500 2000
Cesium-137 (pCi/kg




| Comparing Bathymetry and
Radionuclide Analyses

Change in
Bathymetric
Surface was Legend
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Bathymetric Comparisons
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| Contaminant Analysis

 DDT

 Dioxins (2,3,7,8-TCDD)
* Mercury

 PAHSs




2,3,7,8-TCDD and DDT




History of Contamination
Bopp et al. (1991) - Newark Bay Core F
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Deep Passaic Cores Are Consistent with
Bopp’s Observations in the Passaic
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Shallow cores are consistent

with this hIStOI'y Cs-137 (pcilkg)
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2,3,7,8-TCDD/Total TCDD in Harbor
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| Passaic River Surface Sediments

Have the TCDD Source Ratio
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| Mercury Depositional History

Hg (ug/kg) Cs-137 (pci/kg)

OOOOOOO
OOOOOOOO

’\ 5000 0000 15000 200 0 -
_ | o

\ 148
ez 24 OB

\.\ & 26
3 ]
0%
4 3%
H‘\\\‘\K #1 1983 & 455

5 -
P — g4 O

*Hg maximum discharge occurs in early 1960s.

Surface concentrations remain elevated.
Significant inventory at depth.






|What Are Principal
Components?
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PAH Pattern Correlates with
River Mile
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Evidence for External
Source(s)

Ratio of contaminant to Cs-137 can be used to
identify external source regions

Analysis is based on homogeneity of Cs-137 in
fine-grained sediments in a given'year

Particle-reactive contaminants will follow Cs-
137 dispersion through estuary

Proximity to source will appear as increase in
ratio to Cs-137 since local deposition will
accumulate high_contaminant levels before
dispersion can dilute the impact

Erosion of older sediments can also cause a
ratio change




PAHs vs Cs-137
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ALL THE DATA

+ 1955 surface sadiment (D to <1 foot); 81 sampling locations
* Units = PPMY pCifg)

+ Study Mame: PASSAIC 1935 RI Sampling Program

* Mondatectable concentrations =0

River Mile




DDT vs Cs-137

ALL THE DATA
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Initial Observations (1)

* A heterogeneous depositional environment
exists in the lower 7 miles of the Passaic River.

* This heterogeneity suggests depositional,
erosional, and dredging events throughout the
river.

« Bathymetric measurements of sedimentation
rate appear to coincide with radionuclide
measurements of sedimentation rates.




Initial Observations (2)

* The geochronology of a sediment core
IS a useful tool for understanding
sediment transport and the extent of
contamination.

— Radionuclides may be used to establish the
depth of contamination

« DDT is well correlated with dioxins and
may serve as a surrogate for
contaminant delineation and in fate and
transport.




Initial Observations (3)

« 2,3,7,8-TCDD/Total TCDD is diagnostic
of the Passaic source, suggesting the
absence of other significant sources.

« Mercury contamination is extensive and
suggests local sources

» Evidence for sediment transport to
Newark Bay from radionuclide and
chemical contaminant data. Results
consistent with Bopp et al. (1991) and
Chaky (2003).




Initial Observations (4)

« Cs-137 results suggest source areas
near RM 5 and 1

 PAH patterns suggest at least 2 PAH
sources

e Strong surface concentration gradients
suggest minimal sediment transport
upstream from Newark Bay
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